We have previously shown that the region of porcine procarboxypeptidase A which is degraded after proteolytic activation constitutes a folded globular domain (Avilk et al., 1982) . This region can be isolated by controlled limited proteolysis, giving rise to a fragment, the activation segment, which is about 100 residues long and competitively inhibits carboxypeptidase A (K, 2 m ) (San Segundo et al., 1982) . We have now studied some structural properties of COLYN CRANE-ROBINSONt the isolated activation segment by proton n.m.r. at 270MHz, following a previously reported methodology (Chapman etal., 1978) . The following results were obtained.
(I) The n.m.r. spectra of the isolated activation segment display many characteristics of a globular protein, from pH5.7 to 13.0. Thus different spectral positions are observed for the resonances of the four histidines of the molecule and for several downfield-shifted putative a-carbon proton resonances (Fig. 1) . Moreover, several methyl resonances are upfield-shifted, probably due to ringcurrent effects (RCS methyls.) Most of the above-mentioned resonances are pH sensitive. pH titrations gave the pK, of the different histidines (6.49,6.43,6.40 and 6.48) (J. Dijk, personal communication) . The reasons for these differences in the n.m.r. manifestation of denaturation are not clear.
The above data indicate that the isolated activation segment possesses a compact globular conformation. It shows a high degree of sidechain motion on denaturation.
The three-dimensional structures of polypeptide chains are commonly displayed by means of acarbon plots. These have also been referred to as virtual bond plots, because they are created by drawing lines (or virtual bonds) between successive aearbon atoms. In this communication we describe how the course of the chain may be further clarified by means of an averaging procedure that we have developed. Such plots are, we propose, especially useful for displaying fealures of the whole large proteins.
This averaging procedure may be carried out for any odd number of acarbon atoms. The arithmetic averages of successive and overlapping groups of (N) x-and (N) y e w ordinates are calculated and these are plotted instead of the original acarbon co-ordinates. For example, if N = 5, the position of the mth acarbon atom is taken as the average of the positions of the (m-2)Ih, (mmth, (m+ 1Ph, and (m+ 2yh, aearbon atoms. The z-co-ordinates are not averaged, but their values are used for sorting the (averaged) acarbon atoms according to their depth. Depth is represented in two ways. Firstly, the virtual bonds are plotted with different intensities. Secondly, the bonds are drawn in order so that those at the front are seen to overlap those at the back.
Only certain values of N are in practice found to be useful. Plots with N = 5 have the property that an a-helix appears as a characteristic wavy line. Such a plot is illustrated in Fig.   1 for a small part of deoxyhaemoglobin. Plots with values of N of 7 or even I5 have been found to be useful especially for very large proteins because the details of a-helices, as well as several other features, are smoothed out. These plots avoid the visual confusion due to sharp bends and zig zags that are almost always present in conventional acarbon plots, so that the overall course of the chains may be followed unambiguously. This helps to display their domain and subunit structure. This shows an averaged (N = 5 ) acarbon plot of the Cterminal region, including a-helices F and G, of the achain of adult human deoxyhaemoglobin. The graphical procedures are described in the text. The X-ray crystallography was carried out by Fermi (1975) and Ten Eyck & Arnone (1976) . The view is along the pseudo dyad between the a, and subunits. The other a-subunit, which is not shown, lies nearer to the reader.
